INTRODUCTION
In general, the cheapest foods are high in fat and sugar. 9 This is partly responsible for the high consumption rate of soft drinks and sweets among adolescents in preference to the more nutritionally advantageous meals of fruits and vegetables. 10 The implications for caries formation and periodontal disease are well documented. 6, 11 Poor oral hygiene and inadequate/infrequent tooth brushing together with the inappropriate consumption of free or fermentable sugars (both visible or table sugar and hidden sugars consumed in processed or manufactured foods and drinks) lead inexorably to the accumulation of thick destructive bacterial plaque that produces lactic acid. 6 It has been suggested that the brushing of teeth immediately after eating sugary foods may not adequately prevent the harmful effects, but rather it may be better to brush before a sugary meal or snack as this helps to remove plaque, reducing the bacterial population and hence the quantity of acid produced. This is because plaque bacteria will start producing acid as soon as fermentable sugar enters the mouth. 6 In addition to sugars being cheaper when compared with more nutritional products, their easy availability at homes, in schools and in the shops also contributes to their high consumption among adolescents. 9 A Minnesota study reported that the association between the availability and consumption in schools was stronger for chocolates and other candies among seventh graders but was not significantly associated with older learners (grades 9-10). 12 In South Africa, it was found that just over half of adolescent learners drink sugar-sweetened beverages and 42.6% eat cakes and/or biscuits often, with no significant variation in gender. 13 Inappropriate consumption of free sugars is therefore a major public health concern in South Africa with implications for reduced oral/general health-related quality of life and escalated costs of health care.
Our understanding of the perception of parents of the psychosocial factors associated with excessive and inappropriate consumption of free sugars among adolescents in South Africa is very important because they are key role players and role models who influence the behaviours of their children. The present study explored these perceptions of parents and the challenges they face trying to overcome the problem. The qualitative nature of the study required that saturation governed the sample size. 15 Theoretical saturation was achieved at the fourth focus group interview which was in line with Krueger and Casey's assertion that most focus group interviews saturate at the third or fourth instance. 16 The sample size of the first four focus group interviews was 31.
The fifth focus group interviews were conducted not only to enhance saturation but also to bring the sample size to over 31, in line with other studies worldwide that used qualitative approaches and qualitative interviews as the method of data collection. 17 According to Gill et al. the optimum size for a focus group is six to eight participants (excluding researchers). 18 Participation was based on the criterion of being a past/current parent or caregiver to an adolescent.
Confidentiality was maintained throughout the study by the use of pseudonyms to ensure that the identities of the participants were not revealed. The researcher explained to participants the purpose of the study, ensuring their understanding, and presented the ethical approval for the study. Further, the parents read and signed the informed consent forms. At the beginning of every interview the researcher obtained permission from the participants to use the audio recorder. They were also informed that their participation in the interview was completely voluntary, confirming that any may refuse to answer any questions and that anyone was free to withdraw from the interview at any time without consequences.
A total of 37 participants who were homogeneous in the sense of shared experience of living in the same neighbourhood (but diverse in terms of professions) were recruited. Their mean age was 46.3 years [95 % CI = 43.0 -49.5]. Although no attempt was made to achieve a provincially representative sample, the study endeavoured to ensure that the data was not skewed by accommodating participation from both the urban areas (Alberton in East Rand/Ekurhuleni Municipality, Hillbrow in Johannesburg Municipality and Gezina in Tshwane Municipality) and semi-rural areas (Katlehong in East Rand/Ekurhuleni Municipality and Soweto in Johannesburg Municipality). Representation from amongst the four racial groupings in South Africa (Black, Coloured, Asian/Indian and White) was achieved and the views of the two largest global religious movements (Christianity and Islam) were obtained.
The study was a Double-Layer Design, with geographic areas as the first layer and the different audiences as the second layer and was also qualitative exploratory. The research strategy used was inductive, deductive and abductive. A non-probability purposive theoretical sampling method was used.
The interviews of the five focus group participants took place in venues acceptable and accessible to all the interviewees. To ensure that the participants met the inclusion criterion the researchers used as the opening question: "Please tell me, have any adolescents between the ages of 10 to 19 years lived with you or are living with you at the moment?". Each qualifying participant was requested, after consent had been obtained, to complete a short questionnaire on their demographic characteristics. A semi-structured interview guide was used, which had been developed to ensure consistency in data collection from the focus group interviews, yet allowing the
METHODS

Profile of participants
Study design and sampling procedure Data collection sessions to be sufficiently flexible to encourage the natural flow of conversation in the groups. The interview guide included a series of open-ended questions in order to reduce the chances of priming the discussion, allowing the participants to freely express themselves. The questions were designed to stimulate discussion among parents regarding factors they perceived to be associated with the health-compromising behaviour of inappropriate consumption of refined sugars among adolescents in South Africa. Professionals were implored to use layperson's language for the benefit of others and also to reduce any likelihood of inhibition. To ensure that all participants had equal opportunity to contribute, the respondents took turns to enter the debate. The average time span of the five focus group interviews in this study was 1 hr 45 mins.
The data analysis used in this study followed the grounded theory approach. Data analysis of the transcripts began with Open (Substantive) and Axial Simultaneous Coding method (First and Second Cycle coding processes) which was employed right from Initial Coding to integrated data analysis. In order to reduce bias, an independent coder, a specialist in Community Dentistry was also engaged.
The sample size of 37 determined by theoretical saturation, included a mixed group: 23 fathers, one grandfather; 10 mothers and three grandmothers. Thirteen had received a tertiary education while 14 had matriculated. Ten had not reached matric level. Altogether, the recruitment yielded 25 Blacks, seven Coloured, three Indians and two Whites. Thirty were church attendees and seven were Muslims.
The results of the data analysis were articulated in the following excerpts from the transcripts of the interviews and are presented in two sections:
1. Adolescent unhealthy behaviour of inappropriate consumption of sugars.
Parental participation.
Study participants were unanimous regarding the importance of the home environment and the role of a good upbringing in the formation and retention of healthy behaviours.
There was a total agreement among the participants that unhealthy behaviours of parents have a significant effect on the tendency of their adolescent offspring towards unhealthy behaviours.
Parents are powerful role models and their children emulate their characters and characteristics as they in turn grow up to be adults and therefore, the behaviour of parents should be positively exemplary. Children learn by what they see, more than what they hear and are told. A few participants disclosed that they did indeed practice some unhealthy behaviours such as excessive sugar consumption. Some parents are aloof, one parent even asserted that his adolescent children will outgrow their currently excessive consump-tion of sugars but another countered that assertion. Below are excerpts from the contributions of some participants:
"I also wanted to add about parents being a good role model to their child… you have to practice what you preach." "They will outgrow eating sugar and chocolate…" "Some of the things adolescents do… depends on the behaviour of the parents at home." "I've got a problem with sugar and was in hospital 2010 because I was consuming too much Coca-Cola. I was drinking three to four litres of Coca-Cola a day… this is not a good example…" "I'm concerned with excessive intake of sugar because I know that my kids like sweets and chocolates…"
The study participants expressed their concern regarding adolescents' preference and craving for refined sugars, as illustrated by the excerpts below.
"So you see it is now also about our taste buds not about the, the natural goodness..." "…put a cucumber and a lunch bar and ask the child to pick. It is a simple thing -the lunch bar, obvious choice. "You cannot drink the tea my daughter drinks. There is too much sugar." "The sugar content is all about craving… for sweets, chocolate, and if you have self-esteem, you have confidence,… discipline… to abstain from it."
All the participants highlighted the significant influence of friends, peers and school environment on the acceptance and practice by adolescents of the unhealthy lifestyle of inappropriate consumption of sugars. Some of their responses were:
"Even then if you can say to the child don't eat sweets there will be a friend there at the street to give him sweets". "Even in most nursery schools they have packets of sweets they give to the children and I think that it definitely affects their emotions so children become very hyperactive and that can affect their concentration".
Advertising and marketing on television of unhealthy behaviours and products attract adolescents. The negative influences of mass and social media especially via the Internet was also reported by study participants as a significant factor driving adolescents to excessive consumption of sugars. Some excerpts from the participants: Many of the participants lamented that some parents spoil their adolescents with too much spending money and that ready availability of unhealthy products at home and in the shops and their affordability attract adolescents to indulge, as shown by the excerpts below:
"It's because there are sugars and sweets everywhere, at home, the tuck shops are everywhere, always selling sweets…" "Parents, they really spoil their children by giving kids spending money to get what they want…"
This section is conceptualised as a multifaceted construct grounded in the interview data, having the following components: Parental knowledge and the Challenges faced by parents of adolescents.
The participants in the present study indicated that parents need to be knowledgeable regarding the effects of unhealthy consumption of sugars on the teeth and gums if they are to be able to provide reasons to support what they say to their adolescent children. While most appeared to be knowledgeable, some also disclosed consuming large amounts of sugar and sugary drinks themselves. The Muslim participants claimed that they depend solely on their religion as their guide. Some of the responses of the participants:
"What I think, is that there are natural sugars and there are sugars coming from companies. So for the natural sugar you can eat as much as you want, but processed sugar from the companies have chemicals in them which are not good for your body." "Too much sugar is very bad for the teeth and health and your chances of getting tooth decay are worse than one who takes little or no sugar." "Everything, in our religion teaches us balance… excess sugars leads to negative effects. But even sugars, you need a bit of sugar in your diet but everything needs a balance. Vegetable, fruit, natural, anything natural is encouraged."
The participants declared the challenges they face included the influence of the school environments, peer pressure, mass and social media. Parents are unable to protect their children from bad influences once outside the home, asserted an elderly parent.
"At the end of the day the child learns all these things through TV, you know, from the media, at school, peer pressure, all of them".
Inappropriate consumption of free sugars by adolescents was found to be a major concern of parents in this study. This concern is substantiated by the findings of Reddy et al., who found that in South Africa 50.3% of adolescent learners drink sweet cool drinks and 42.6% often eat cakes and/or biscuits. 13 Similarly, Currie et al.,
reported that among European school-aged children there was an increased consumption of soft drinks and sweets in preference to the more nutritional advantageous meals of fruits and vegetables 10 with potentially serious implications for caries formation.
The importance of the home environment and the role of a good upbringing in the formation and retention of healthy behaviours was acknowledged during the interviews. There was also a total agreement that unhealthy behaviours of parents have significant effects on their adolescents' tendency towards similar unhealthy behaviours.
Therefore, parents behaviours should be positively exemplary -"they should practice what they preach". However, children learn more by what they see than what they hear and are told. This notion concurs with the suggestion of a study that examined who 679 African American ninth-graders who were themselves admired and looked up to in their own environments; that role model effects are separate from parenting effects and indeed are more critical. 19 On the contrary, few of the parents disclosed that they indulged in the unhealthy behaviour of excessive sugar consumption.
One parent even asserted that he believed his adolescent children will outgrow the excessive consumption of sugars… but he was promptly reminded by another parent of his own inability to outgrow his love for Coke.
Even though some of these parents admitted their own susceptibility, they also confessed that they were not setting a good example. These views were in agreement with the argument of Gibson et al. 20 that parental' positive influences are vital for establishing healthy lifestyle behaviours in their adolescent children.
Concerns regarding the spoiling of adolescents by parents giving them too much spending money may be increased by the report that some parents hand their children sweets to pacify them, thereby encouraging the inappropriate consumption of sugars. According to Schwartz et al., the practice is due to their lack of practical strategies on how to properly train their children. 21 A positive consideration is that adolescents with high self-esteem are likely to be more concerned with their health and wellbeing, effectively associated with eating healthily. 22 Parents should therefore, appreciate and cherish their adolescents in order to help to build and enhance their self-esteem.
This study confirmed the significant influence of the friends, peers and school environment on the lifestyle attitudes of children. Nursery schools who give sweets to the children to pacify them, and the sharing of chocolates and sweets among adolescents at schools and neighbourhoods, override the efforts of those parents who try to keep their offspring on natural diets including fruit and vegetables. Children from immigrant Mexican households in the United States have been seen to abandon traditional foods prepared at home in favour of the higher-calorie foods, beverages, and snacks they consume at school. 23 Availability, affordability of sugars
Parental participation
Parental knowledge
Challenges faced by parents of adolescents DISCUSSION Globalization has also been found to be contributory in increasing the availability of fast foods and sweets in schools. 24 School snack lines, vending machines, and in-school stores typically offer less-than-optimal food choices, including sweetened soft drinks, fried chips, candies and other confectionaries. 25 This is also the inference of the report of a workshop organised by the Institute of Medicine (US) and National Research Council (US) Committee on the Science of Adolescence that analysed many studies investigating the influence of environment on adolescents. 26 Adolescents are exposed to many advertisements for sweetened drinks, fast food restaurants and highcaloric snacks on television commercials, such as Coca-Cola drinks, Red Bull energy drink and Doritos snacks, some of the favourites among South African youth. 27, 28 The influences of mass and social media especially via the internet are significant factors driving the consumption of free sugars.
The present study acknowledged that parents need to be aware of the effects of the unhealthy consumption of free sugars on the teeth and gums and should be able to provide reasons to support whatever information they give to their children. Paradoxically, some disclosed consuming large amounts of sugar and sugary drinks themselves, despite their understanding of the dangers. However, they all agreed that while natural sugars were acceptable, free sugars cause caries and gum diseases. This consensus is in line with the findings of Frances et al., who reported that the amount, and more importantly the frequency, of consumption of free sugars found in table sugar, confectionery, soft drinks, biscuits, cakes, sweets, chocolate, honey and fruit juice is strongly associated with caries formation and periodontal diseases. 7, 11 This inappropriate consumption of free sugars is likely to lead to high prevalences of caries and of obesity among adolescents. 29 It is recognized, however, that there is little strong evidence to support this contention in South Africa but that may be due to the lack of updated epidemiological data at the national level for the adolescent subgroup, even from the National Children's Oral Health Survey conducted by the Department of Health,.
Substituting fruit juice for solid or whole fruits is not recommended because the fruits themselves not only contain less sugars (approximately 35% less), but their intracellular sugars are healthier than the extracellular sugars produced when cell membranes rupture during the juicing process. Solid or whole fruits also provide lot more nutrition and fibres that are usually lost in the juicing process. 30 Infants have innate preferences towards certain taste qualities and dislikes of other tastes. 31 Infants prefer sweet-tasting foods and reject foods that do not taste as good, such as certain vegetables. This reflects an evolutionary response that was historically useful because the sweet taste signaled sources of energy (e.g. the breastmilk, their first source of calories), while bitter tastes signaled foods that might be toxic. However, some researchers suggest that infants begin to accept bitter tastes around the age of 14-180 days. 32 As they grow up, they may refuse certain foods and become picky about their intake. This presents many challenges for parents, who respond in a variety of ways. Some give their children what they want to pacify them and end up encouraging inappropriate consumption of sugars.
As commonly reported in adolescent literature, 33 the parents in the present study stated that the challenges they faced with regard to educating their children about their diet included the influence of school environment, peer pressure, and the negative influences of mass and social media. Once adolescents left home, parents were unable to protect them from the bad influences outside of the home environment. However, Muslims claimed that they depend solely on their religion as their guide and the consensus was it takes the whole community to provide the enabling environment needed to reduce the excessive consumption of free sugars among adolescents.
The findings of this study should be interpreted in the context of the limitations imposed by the methodology. First, the limitations of qualitative research include the fact that the results are not generalisable to the larger population of parents because of the use of non-probability, purposive sampling strategy and the small number of research participants.
In addition, not all views may have been adequately represented due to selection bias. It also plausible that some parents may have provided socially desirable responses and the responses of some parents may have been influenced by the opinions and comments of more vocal parents.
It was hoped that the findings of this study would provide a scientific evidence-base to inform the planning of priority public health programmes to improve parental participation in the prevention and control of excessive consumption of free sugars among adolescents. In spite of the limitations described above, the findings of the study are relevant and profound.
This qualitative study highlighted the need for parents to be cognisant of the important role they play in the prevention, initiation and control of the unhealthy behaviour of excessive sugar consumption among adolescents. Efforts should be made by parents to properly nurture and train their children from infancy through preadolescence against inappropriate consumption of sugars.
Consequently, the present study recommends that, in addition to the updated WHO guidelines on sugar consumption, babies be weaned after six months exclusive breastfeeding with meals not sweeter than the maternal breast milk the baby is already used to and that further research be initiated into this option. Parents and schools should provide enabling environments that do not encourage excessive consumption of free sugars. 
